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ABSTRACT : PURPOSE: To make it possible to perform the good extrusion molding of a supplied 

material with high liquid content, by guiding and removing the liquid substance from the 
supplied material by crushing and kneading said material by a cylinder and a screw while 
transferring the same under pressure. 

CONSTITUTION: A dual-screw 12 is rotated in a cylinder 1 1 and a supplied material is 
transferred under pressure to the direction of a die 13 to be crushed and kneaded. At this 
time, moisture or oils and fats contained in the supplied material is extracted as a liquid 
substance. This extracted liquid substance is flowed naturally or by sucking along the 
groove 16 provided to the lower inner peripheral surface of a cylinder 1 1 and guided to 
and recovered in the recovery tank 31 of a removed liquid recovery apparatus 30 through 
a base end part side inner peripheral groove 17 and a liquid removing hole 18. By this 
method, various supplied materials high in liquid content can be subjected to extrusion 
molding while being crushed and kneaded. 
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Specification 

1. Title of the Invention 

A method for feed material liquid removal in an extruder, 
and equipment therefor 

2 . Scope of Claims 

(1) A method for feed material liquid removal in an 
extruder which is characterized in that, while a liquid- 
containing feed material is being conveyed under 
pressure within the cylinder of an extruder by means of 
the cylinder and a screw, said feed material is crushed 
and kneaded, and the liquid material extracted, and this 
extracted liquid material is led and removed in a 
direction opposite to the conveyance direction. 

(2) Equipment for feed material liquid removal in an 
extruder which is characterized in that it is composed 
of a cylinder in the extruder which is filled with the 
liquid-containing feed material, a screw fitted to 
rotate freely within this cylinder and which kneads the 
feed material while conveying it under pressure and 
extrudes it from a die, and a liquid-extraction hole 
which is provided in the opposite direction to the 
pressurized conveyance direction of the cylinder or 
screw and which leads the liquid material which is 
generated when the feed material is crushed and kneaded 
during the pressurized conveyance to an expressed liquid 
collection means. 

3. Detailed Description of the Invention 

[Technical Field] 
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This invention relates to a method of liquid removal 
from a feed material in an extruder where, by crushing 
and kneading a liquid-containing feed material which has 
been supplied to the extruder, liquid material from the 
feed material is continuously or intermittently 
recovered from the feed material during the extrusion 
process; together with equipment therefor. 

[Prior Art] 

When a feed material is supplied to an extruder and 
extrusion is carried out, the feed material is heated 
and subjected to shear during the pressurized conveyance 
process, and extrusion is effected along with crushing 
and kneading, etc, being carried out. At this time, if 
the feed material contains considerable liquid, the 
contained liquid material may form a vapour, or it may 
form a mixture of solid and liquid, so that there is the 
disadvantage that the material extruded from the 
extruder cannot be obtained in a desired extruded shape. 
Moreover, as time passes, there arise variations in the 
amount extruded and there is the problem that the 
quality of the shaped product is markedly lowered. 

In the case where an extruder is used in food processing 
for example, if. the feed material is unprocessed _fish_ ^ 
the amount of water as a proportion of the total weight 
of fish is about 60-77%, the proportion of fat lies in 
the range from a few percent up to 30%, and the 
proportion of protein is about 17-20%. These figures 
will vary somewhat with the type and size of the fish 
but, nevertheless, the liquid content is extremely high 
and the problems described above will arise. Again, in 
the case where the feed material is a vegetable raw^ 
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material, the oil/fat component in the case of soy is 
"about 17% of the weight, in the case of rice bran it is 
about 19%, in the case of peanuts it is about 44% and in 
the case of sesame it is about 50%, so generally 
speaking pre-treatment is necessary to facilitate 
extrusion processing. Hence, there is the disadvantage 
that a plurality of stages is necessary. Thus, rapid 
treatment of the raw material in the fresh state 
immediately after harvesting is difficult, so there is a 
demand for a food processing system which enables 
treatment to be carried out rapidly and simply, while 
the material is still highly fresh. 

[Objective of the Invention] 

The present invention has the objective of providing a 
method for removing liquid from a feed material in an 
extruder such that, by continuously or intermittently 
recovering liquid material from the feed material at the 
same time as said feed material is crushed and kneaded 
during the extrusion process in an extruder, as well as 
achieving excellent extrusion-moulding of feed material 
with a high liquid content, it is also possible to carry, 
out rapid extrusion-moulding while still in the fresh 
state immediately after harvesting and without having to 
subject the raw material with a high liquid content such 
as fish or vegetables, etc, to pre-treatment; together 
with equipment for such a method. 

[Constitution of the Invention] 

The method of the present invention for feed material 
liquid removal in an extruder has a composition in which 
a liquid-containing feed material is conveyed under 
pressure within the cylinder of an extruder by means of 



4 



the cylinder and a screw and, while so-doing, said feed 
material is crushed and kneaded, and the liquid material 
extracted, and this extracted liquid material is led and 
removed in a direction opposite to the conveyance 
direction, and then recovered; and the equipment of the 
present invention for the removal of the feed material 
liquid in an extruder is composed of a cylinder which is 
filled with the liquid-containing feed material, a screw 
fitted to rotate freely within this cylinder and which 
kneads the feed material while conveying it under 
pressure and extrudes it from a die, and a liquid- 
extraction hole which is provided in the opposite 
direction to the pressurized conveyance direction of the 
cylinder or screw and which leads the liquid material 
generated when the feed material is crushed and kneaded 
during the pressurized conveyance to an expressed liquid 
collection means. 

[Explanation of Embodiments] 

Figure 1 and Figure 2 show a first embodiment of the 
equipment of the present invention, where Figure 1 is a 
sectional side view of the main parts thereof and Figure 
2 is a section through the line A-A in Figure 1. In 
these figures, 10 represents the extruder,. 20 is the 
material feed device and 30 is the expressed liquid 
recovery means. 

The extruder 10 comprises cylinder 11, twin screws 12 
which are fitted to rotate freely within this cylinder 
11, a die 13 fitted to the front end portion of cylinder 
11, and a drive section 14 which transmits a rotational 
force to the twin screws 12. The cylinder 11 is 
provided with a hopper 15 at the top on the base end 
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side and, furthermore, a plurality of grooves 16 sloping 
down towards the base end side is provided within the 
lower part of cylinder 11 in the circumferential face 
lengthwise direction. Moreover, 17 is an inner 

circumferential groove provided in the inner 
circumferential face of cylinder 11 at the base end side, 
and below this there is introduced a liquid removal hole 
18. 

The material feed device 20 is composed of a mohno pump 

21 which can smoothly feed a material of, for example, a 
high water component content at a specified rate, hopper 

22 provided in this pump, and a stirrer 23 which mixes 
the material in hopper 22. By means of this feed device 
20, there can be supplied to the hopper 15 of extruder 
10 for example fish or grain still in the raw material 
state or in a state close thereto. 

The expressed liquid recovery means 30 may comprise a 
system based on natural dripping-down of the liquid, or 
a system based on forced suction. The natural drip-down 
system is composed of a recovery tank 31 which 
temporarily stores the liquid material which has 
naturally dripped-down from the liquid removal hole 18 
of extruder 10, and a separation and recovery tank 32 
which separates into components the liquid material 
conveyed from recovery tank 31. In the case of the 
forced suction system, the liquid removal hole 18 and 
recovery tank 31 are connected in an airtight fashion, 
and a vacuum pump 33 is also provided, so that the 
liquid material within cylinder 11 may be sucked out. 
In other respects, construction is the same as for the 
natural drip-down system. 
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The grooves 16 provided within cylinder 11 are not 
absolutely necessary but they are effective in achieving 
a flow of the liquid material from within cylinder 11 
towards liquid removal hole 18. 

In this embodiment, the removal of liquid from the feed 
material is carried out by the following method. 

Material is supplied to within the cylinder 11 from 
material feed device 20 via the hopper 15 of extruder 10. 
Twin screws 12 rotate within the cylinder 11 and, as 
well as the feed material being conveyed under pressure 
in the die 13 direction, crushing and kneading are 
carried out. At the time of this crushing and kneading 
of the feed material, water and oil (fat) components 
contained within the feed material are extracted as a 
liquid material. Furthermore, either naturally or as a 
result of suction, this extracted liquid material flows 
along the grooves 16 at the bottom of the inner 
circumferential f ace of cylinder 11 and is led via inner 
circumferential groove 17 and liquid removal hole 18 at 
the base end side of cylinder 11, to be collected in the 
collection tank 31 of expressed liquid recovery means 30. 
In such circumstances, if, for example, vacuum pump 23 
{sic} is operated intermittently, intermittent recovery 
of the liquid material can be carried out. Subsequently, 
in separation and recovery tank 32, the various 
components of the liquid material can be separated by, 
for example, specific gravity selection or other such 
means . 

Figure 3 shows a sectional side view of the main parts 
of a second embodiment of the equipment of the present 
invention which is a double supported system where as 
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well as the screws 12 comprising tapering screws, both 
sides thereof are supported. The method of removing 
liguid from feed material using the eguipment in this 
second embodiment is the same as that employing the 
first embodiment but, when the eguipment according to 
this second embodiment is used, (1) high speed rotation 
of the screws 12 is possible so the liguid removal 
effect can be enhanced, (2) penetration into the feed 
material by screws 12 is excellent and crushing and 
kneading are efficiently carried out, so again it is 
possible to enhance the water-removing effect, and (3) 
there is the effect that, since the inner 
circumferential face of cylinder 11 is also tapered, the 
liguid material is more easily led to the liguid removal 
hole 18. 

Now, in this embodiment, with a sealed system in which 
the outlet from mohno pump 21 of the feed device 20 is 
directly connected to the cylinder 11 of extruder 10, 
not only is it possible to supply the feed material in 
its raw material state but also supply of feed material 
which has been given a minced or viscous liguid state by 
pre-treatment is possible. 

Figure 4 shows a sectional side view of the main parts 
of a third embodiment of the eguipment of the present 
invention which has a structure where, as well as 
providing, in screw 12, a hollow 19a {sic} which 
functions as a liguid removal hole, there are provided a 
plurality of connecting holes 19b {sic} between the 
hollow 19a and the screw 12 outer circumference. The 
method of removing liguid from the feed material using 
eguipment according to this third embodiment differs 
from the method employing the eguipment of the first 
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embodiment only in the liquid material recovery stage. 
That is to say, the liquid material extracted when the 
feed material is crushed and kneaded is collected via 
the connecting holes 19b and hollow 19a of the screw 12. 

In accordance with the present invention which has the 
constitution described above, there is no restriction to 
application to foods such as fish and grain, and it is 
possible to practise the invention in the case of the 
crushing, kneading and extrusion-moulding of various 
kinds of feed material with a high liquid content. 

[Effects of the Present Invention] 

In accordance with the present invention, at the same 
time as the crushing and kneading in the feed material 
extrusion process, it is possible to continuously or 
intermittently extract and recover liquid material from 
the feed material so, even with a feed material of high 
liquid content, a desired shape can be formed and, 
furthermore, good quality extrusion moulding is possible 
without periodic variations in the amount extruded. 
Again, in the case of a feed material for a food, since 
the raw material of high liquid content, such as fish or 
grain, etc, can be rapidly extrusion-moulded in its raw 
material state, treatment in a fresh and flavoursome 
form is possible. Moreover, there is also the effect 
that the invention can be carried out by a simple method 
based on simple equipment. 

4. Brief Explanation of the Drawings 

Figure 1 is a sectional side view of the main parts of a 
first embodiment of the equipment of the present 
invention; Figure 2 is the section through the line A-A 
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in Figure 1; Figure 3 is a sectional side view of the 
main parts of a second embodiment of the equipment of 
the present invention; and Figure 4 is a sectional side 
view of the main parts of a third embodiment of the 
equipment of the present invention. 

10 ... extruder 11 cylinder 

12 ... screw 16 ... grooves 

17 ... inner circumferential groove 

18 ... liquid removal hole 

19a ... hollow 19b ... connecting holes 

20 ... feed device 30 ... expressed liquid recovery means 

Applicants Ikegai Tekko K.K. 

K.K. Kowa Kogyo 
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